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ABSTRACT

To combat the increasing rates of accidents due to over-speeding, this project aims to
design an advanced system to automatically detect and report over-speeding vehicles.
Leveraging loT, the system uses RFID cards for vehicle identification, cameras for capturing
the image of the vehicle, and an integrated LCD display. If a vehicle is detected surpassing
the speed limit, the system captures the vehicle's image and sends a notification email with
the associated vehicle number. This not only enhances road safety by holding drivers
accountable but also reduces the dependency on manual monitoring. The innovative aspect is
the vehicle's capability to adapt its speed based on road conditions autonomously, ensuring a

safer driving environment.

INTRODUCTION

In recent years, the alarming increase in
road accidents caused by over-speeding
has become a significant concern
worldwide. Over-speeding not only
endangers the lives of drivers and
passengers but also poses a threat to
pedestrians and other road users. To
address this critical issue, there is a
pressing need for advanced technological
solutions that can effectively detect and
deter over-speeding vehicles. This project
aims to design and implement an
innovative system utilizing Internet of
Things (loT) technology to automatically
detect and report over-speeding vehicles in

real-time. By leveraging loT capabilities,
the system integrates various components,
including RFID cards for wvehicle
identification, cameras for capturing
vehicle images, and an integrated LCD
display for visual feedback. The primary
objective of the system is to enhance road
safety by identifying and holding
accountable drivers who exceed the
prescribed speed limits. Traditional
methods of speed monitoring often rely on
manual enforcement by law enforcement
agencies, which can be resource-intensive
and prone to
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human error. By automating the detection
and reporting process, the proposed system
seeks to reduce the dependency on manual
monitoring while ensuring accurate and
reliable results. The key innovation of the
system lies in its ability to adaptively
adjust the speed of vehicles based on road
conditions autonomously. While
conventional speed monitoring systems
focus solely on identifying violations and
issuing penalties, the proposed system
takes a proactive approach by actively
intervening to prevent over-speeding
incidents. By incorporating intelligent
algorithms and real-time data analysis, the
system can dynamically regulate vehicle
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speed to maintain compliance with speed
limits, thereby creating a safer driving
environment for all road users. The
integration of RFID technology enables
seamless vehicle identification, allowing
the system to accurately track and monitor
individual vehicles as they traverse the
road network. Each vehicle is equipped
with an RFID card containing unique
identification information, which is used to
link the vehicle to its corresponding speed
profile and driver details. This enables the
system to differentiate between authorized
vehicles and potential violators, ensuring
targeted enforcement measures.

POWER SUPPLY
RFID TAG
LCD
GSM
RFID | RASPBERRY PI
| BOARD
BUZZER
CAMERA

Block diagram for the IoT-based Smart detection of Over
Speeding Vehicle

In addition to RFID-based vehicle
identification, the system incorporates
cameras positioned strategically along the
road network to capture images of over-
speeding vehicles. These cameras are
equipped with advanced image processing
algorithms to accurately detect and track
vehicles in real-time. When a vehicle is
detected surpassing the speed limit, the
system triggers the camera to capture its
image, providing visual evidence of the

violation.  Furthermore, the system
includes an integrated LCD display located
at prominent locations along the road
network to provide real-time feedback to
drivers. Upon detecting an over-speeding
vehicle, the system displays a warning
message on the LCD display, alerting the
driver to the wviolation. This visual
feedback serves as an immediate reminder
to drivers to adhere to the speed limits,
helping to prevent future incidents.
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One of the key advantages of the proposed
system is its ability to generate instant
notifications in the event of a speed
violation. When a vehicle is detected over-
speeding, the system automatically sends a
notification email to the relevant
authorities, including the vehicle's
identification details and the captured
image. This enables swift action to be
taken, allowing law enforcement agencies
to respond promptly and take appropriate
enforcement measures.  Overall, the
proposed system represents a significant
advancement in the field of road safety and
traffic management. By leveraging loT
technology and intelligent algorithms, the
system offers a proactive approach to
combating  over-speeding incidents,
thereby reducing the risk of accidents and
enhancing road safety for all road users.
Through its innovative features and real-
time monitoring capabilities, the system
has the potential to revolutionize speed
enforcement practices and create safer
driving environments in urban and rural
areas alike.

LITERATURE SURVEY

The increasing rates of road accidents due
to over-speeding have prompted the
development of innovative solutions for
smart detection and prevention of this
hazardous behavior. With the rapid
advancements in Internet of Things (loT)
technology, researchers have explored
various approaches to effectively detect
and monitor over-speeding vehicles in
real-time. This literature survey aims to
provide an overview of existing studies
and technologies related to the smart
detection of over-speeding vehicles using
loT.

1. loT-Based Vehicle Speed Monitoring
Systems:  loT-based vehicle  speed
monitoring  systems  have  gained
significant attention in recent years due to
their  ability to provide real-time
monitoring and control of vehicle speeds.
These systems typically utilize a
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combination of sensors, communication
networks, and data analytics to accurately
detect and report instances of over-
speeding. For example, research by
Rajagopal et al. (2019) proposed a smart
speed monitoring system using loT and
machine learning techniques to analyze
vehicle speed data and identify potential
speed violations. The system employed
GPS sensors to track vehicle locations and
wireless communication networks to
transmit speed data to a central monitoring
server.

2. RFID Technology for Vehicle
Identification: RFID (Radio Frequency
Identification) technology has emerged as
a promising solution for vehicle
identification in  loT-based  speed
monitoring systems. RFID tags embedded
in vehicles can be used to uniquely
identify each vehicle and link it to its
corresponding speed profile. This enables
the system to accurately track and monitor
individual vehicles as they traverse the
road network. Research by Gupta et al.
(2020) presented a smart speed detection
system that utilized RFID technology for
vehicle identification. The  system
employed RFID readers installed at
strategic locations along the road network
to scan RFID tags on passing vehicles and
capture vehicle identification data.

3. Image Processing Techniques for
Vehicle Detection: Image processing
techniques play a crucial role in the
detection and tracking of over-speeding
vehicles in loT-based monitoring systems.
Cameras positioned along the road
network can capture images of passing
vehicles, which are then processed using
computer vision algorithms to detect
vehicle speeds and identify potential speed
violations. For instance, research by
Kumar et al. (2018) proposed a smart
speed detection system that utilized image
processing techniques to analyze vehicle
images and extract relevant speed
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information. The system employed high-
resolution cameras with advanced image
processing algorithms to accurately detect
and track vehicles in real-time.

4. Integration of Machine Learning
Algorithms: Machine learning algorithms
have been increasingly integrated into 10T-
based speed monitoring systems to
enhance their accuracy and reliability.
These algorithms can analyze large
volumes of speed data collected from
sensors and cameras to identify patterns
and anomalies associated with over-
speeding behavior. For example, research
by Singh et al. (2021) proposed a smart
speed detection system that utilized
machine learning algorithms to predict
vehicle speeds and detect instances of
over-speeding. The system employed a
combination of supervised and
unsupervised learning techniques to
analyze speed data and classify vehicles
based on their speed profiles.

5. Real-Time Notification and Reporting
Mechanisms: Real-time notification and
reporting mechanisms are essential
components of loT-based speed detection
systems, enabling prompt action to be
taken in the event of a speed violation.
These mechanisms typically involve the
automatic generation and transmission of
alerts to relevant authorities, such as law
enforcement  agencies and traffic
management  centers. For instance,
research by Mishra et al. (2017) presented
a smart speed detection system that
automatically generated email alerts to
notify  authorities of  over-speeding
incidents. The system employed a
centralized monitoring server to process
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speed data and trigger notifications in real-
time. The smart detection of over-speeding
vehicles using 10T holds great promise for
enhancing road safety and reducing the
incidence of road accidents. By leveraging
loT technology, RFID technology, image
processing techniques, machine learning
algorithms, and real-time notification
mechanisms, researchers have developed
innovative  solutions  for  accurately
detecting and monitoring over-speeding
vehicles in real-time. However, further
research is needed to address challenges
such as scalability, interoperability, and
privacy concerns, in order to realize the
full potential of loT-based speed detection
systems.

PROPOSED SYSTEM

The speed control in vehicles often rely on
manual intervention by the driver, which
can lead to delays in response time and
errors in judgment. Some methods utilize
fixed speed limit signs or physical barriers
in designated zones like school areas or
congested roads. However, these methods
lack adaptability to changing conditions
and might not account for real-time factors
such as varying traffic density.
Additionally, relying solely on driver
awareness can result in inconsistent
adherence to  speed limits  and
compromised safety.

The proposed method leverages embedded
systems and advanced technologies for a
more efficient and automated approach to
speed control. This method integrates an
Arduino microcontroller with ¢ LCD
display, and a motor controlled by a motor
driver. When was RFID cards has vehicle
numbers. Camera will be detected speed of
vehicle .when have speed will increase the
vehicle they sent message and upload the
vehicle number.
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The proposed system aims to address the
pressing issue of over-speeding vehicles
through the utilization of Internet of
Things (loT) technology, incorporating
components such as Raspberry Pi, RFID
(Radio Frequency Identification), cameras,
and a buzzer. By leveraging these
technologies, the system will be capable of
accurately  detecting and  alerting
authorities about instances of over-
speeding in real-time, thereby contributing
to enhanced road safety and accident
prevention.

1. Hardware Components:

The core hardware components of the
proposed system include:

- Raspberry Pi: Serving as the central
processing unit, the Raspberry Pi will
facilitate data collection, analysis, and
communication functionalities. Its compact
size, low power consumption, and
computing capabilities make it an ideal
choice for 10T applications.

- RFID Reader: An RFID reader will be
integrated into the system to identify and
track vehicles equipped with RFID tags.
This component will enable the system to
uniquely identify vehicles and link them to
their corresponding speed profiles.

- Cameras: High-resolution cameras will
be strategically positioned along the road
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network to capture images of passing
vehicles. These cameras will play a crucial
role in the detection and tracking of over-
speeding  vehicles  through  image
processing techniques.

- Buzzer: A buzzer will be employed as an
auditory alert mechanism to notify nearby
authorities or pedestrians in the event of an
over-speeding violation. The buzzer will
provide a loud and distinct sound signal to
attract attention and prompt immediate
action.

2. System Workflow:

The proposed system will operate based on
the following workflow:

- Vehicle Detection: As vehicles approach
the designated monitoring area, the RFID
reader will scan for RFID tags embedded
in the wvehicles. Upon detection of a
vehicle, the system will retrieve its unique
identification information.

- Speed Monitoring: Simultaneously,
cameras positioned along the road network
will capture images of passing vehicles.
These images will be processed in real-
time using image processing techniques to
extract relevant speed information, such as
vehicle velocity and license plate details.

- Speed Analysis: The extracted speed data
will be compared against predefined speed
limits for the respective road segments. If a



(mm INTERNATIONAL JOURNAL OF APPLIED
) SCIENCE ENGINEERING AND MANAGEMENT

vehicle is found to be exceeding the speed
limit, the system will trigger an alert.

- Alert Generation: Upon detecting an
over-speeding violation, the system will
activate the buzzer to emit a loud auditory
signal. Additionally, the system will
generate alerts to notify relevant
authorities or stakeholders via email, SMS,
or a web-based dashboard.

- Data Logging: All speed-related data,
including vehicle identification details,
timestamp, location, and speed violations,
will be logged and stored in a centralized
database for future analysis and reference.

3. Integration and Communication:

The various hardware components will be
seamlessly integrated and interconnected
within the system architecture. The
Raspberry Pi will serve as the central hub,
orchestrating communication and data
exchange between the RFID reader,
cameras, buzzer, and external
communication interfaces.

- RFID Integration: The RFID reader will
communicate with the Raspberry Pi via
serial or GPIO interfaces to transmit
vehicle identification data.
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- Camera Integration: Similarly, the

cameras will be connected to the

Raspberry Pi through USB or CSI

interfaces, allowing for the transfer of
captured images.

- Buzzer Activation: The Raspberry Pi will
control the activation of the buzzer upon
detecting an over-speeding violation,
triggering an audible alert.

- Communication  Interfaces:  The
Raspberry Pi will utilize Ethernet, Wi-Fi,
or cellular connectivity options to establish
communication with external servers or
cloud platforms for alert generation and
data logging.

4. System Deployment and Scalability:

The proposed system will be designed for
easy deployment and scalability to
accommodate varying traffic volumes and
road network configurations. Multiple
monitoring units equipped with Raspberry
Pi, RFID readers, cameras, and buzzers
can be deployed strategically at different
locations to extend coverage and enhance
detection  capabilities. The modular
architecture of the system will facilitate
seamless integration  with  existing

infrastructure and future expansion as
needed.
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CONCLUSION
In conclusion, the proposed smart
detection system for over-speeding

vehicles using loT technology offers a
comprehensive solution for enhancing road
safety and preventing accidents. By
leveraging Raspberry Pi, RFID, cameras,
and a buzzer, the system will be capable of
accurately  detecting and  alerting
authorities about instances of over-
speeding in real-time. With its robust
hardware components, efficient workflow,
and seamless integration capabilities, the
proposed system holds great potential for
deployment in urban and rural areas to
create safer driving environments and
reduce the incidence of road accidents.
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